The psychometric properties of the Portuguese version of the trait form of the State-Trait Anxiety Inventory (STAI-T) and its relation to the Beck Depression Inventory (BDI) were evaluated in a large Brazilian college student sample containing 845 women and 235 men. STAI-T scores tended to be higher for women, singles, those who work, and subjects under 30 years. Factor analysis of the STAI-T for total sample and by gender yielded two factors: the first representing a mood dimension and the second being related to worrying or cognitive aspects of anxiety. In order to study the relation between anxiety and depression measures, factor analysis of the combination of the 21 BDI items and the 20 STAI-T items was also carried out. The analysis resulted in two factors that were analyzed according to the tripartite model of anxiety and depression. Most of the BDI items (measuring positive affectivity and nonspecific symptoms of depression) were loaded on the first factor and four STAI-T items that measure positive affectivity. The remaining STAI-T items, all of them measuring negative affect, remained in the second factor. Thus, factor 1 represents a depression dimension and factor 2 measures a moodworrying dimension. The findings of this study suggest that, although widely used as an anxiety scale, the STAI-T in fact measures mainly a general negative affect.
Introduction
The State-Trait Anxiety Inventory (STAI; 1) is probably among the most widely used self-report measures of anxiety in clinical and research settings (2) . Spielberger (1) developed the STAI as a self-report scale measuring two separable components: state anxiety, which refers to a transitory emotional state characterized by subjective feelings of tension that may vary in intensity over time, and trait anxiety, which refers to a relatively stable disposition to respond to stress with anxiety and a tendency to perceive a wider range of situations as threatening.
The profiles of the Portuguese versions of the Beck Depression Inventory (BDI) (3) and STAI and the validity of these questionnaires have been recently assessed in different Brazilian patient and college student populations (4) (5) (6) . The results of these studies supported the construct validity of the Portuguese version of both instruments.
The distinction between state and trait anxiety has been consistently shown in the literature by the factor analysis studies of STAI (e.g., 7-9). However, little attention has been given to the factor structure of each individual state and trait scale.
The objective of the present study was to investigate additional psychometric properties, such as factorial analysis, of the Portuguese version of the trait form of the STAI (STAI-T), considering gender differences, in a larger nonclinical sample. The STAI-T was used because it is a more stable measure than the state form, and unchangeable under different conditions (1) . In addition, STAI-T scores were correlated with those of the BDI scale due to the strong relation between measures of depression and anxiety (e.g., 10). Also, a factor analysis was carried out on the combination of the BDI and STAI-T items.
Material and Methods

Subjects and procedure
Subjects were 1,080 Brazilian college students (845 women, 235 men; mean age 24.1 years, SD = 6.4 year) from the city of São Paulo, the majority attending evening courses. Subjects were asked to voluntarily answer a set of questionnaires in their classrooms at the beginning of their regular classes. We selected academic courses with a predominance of women and oversampled them, since the present study was associated with another one designed to assess physical and psychological symptoms during the last menstrual cycle.
Instruments
STAI.
The Portuguese version of the STAI-T (1) was validated by Biaggio and Natalício (11) . Subjects were classified as high and low on trait anxiety, using the group mean ± 1 SD, respectively.
BDI. The Portuguese version of the 21 items of the revised form of the BDI (12,13) was used. The scale consists of items including symptoms and attitudes with intensities ranging from neutral to a maximum level of severity, ranked from 0 to 3. We adopted the cut-off scores proposed by Kendall et al. (14) for nonclinical populations, i.e., scores higher than 15 as detecting dysphoria, and scores over 20 as indicative of depression
Statistical analysis
Comparison by sociodemographic characteristics was performed through F tests followed by the Tukey t-test. The internal consistency for the STAI-T was calculated by Cronbachs alpha coefficient (15) . Itemtotal correlations were evaluated in order to identify which items were more associated with the STAI-T total score. Individual item means were compared by the Student t-test with Bonferroni adjustments of P = 0.05 for the 20 comparisons in order to protect for familywise error rate (individual significant values, P<0.003).
Multiple regression analysis was performed to relate STAI-T total score to sex, age and professional activity. STAI-T data were transformed into their fifth roots to minimize the effects of the departure from the assumptions of normality and homoscedasticity of the models errors.
Spearman correlation coefficients were calculated for the comparison of BDI and STAI-T scores.
Principal component analysis with varimax rotation was performed to assess the factor structure of the STAI-T for the total sample and by gender (16) . The same proce-dure was applied to the combination of the 41 items of the BDI and STAI-T scales.
Results
STAI-T scores according to sociodemographic characteristics are given in Table 1 . Differences by gender were significant, with women scoring higher than men (P<0.01). Subjects under 30 years had significantly higher scores than the other age groups (P<0.05). Singles had higher STAI-T scores than married subjects (P<0.05). Internal consistency estimated as coefficient alpha was 0.89 for the total sample. Subgroups according to demographic characteristics showed similar coefficients.
Mean STAI-T total scores for subgroups according to the cut-off scores using the group mean ± 1 SD were: <33: 28.6 ± 2.9 (15.9%), 33-49: 40.5 ± 5.4 (55.3%), and >49: 56.7 ± 6.1 (28.8%).
Multiple regression analysis showed that gender (0 if male, 1 if female), work (0 if no, 1 if yes) and age were statistically significant (P = 0.017, P = 0.086, and P<0.001, respectively) (r 2 = 0.02). STAI-T scores tended to be higher for women, for those who work and for younger subjects. The final model of multiple regression analysis was: 5 STAI = 2.162 -0.019 sex + 0.013 work -0.002 age. Table 2 shows STAI-T individual item mean scores and SD and the item-total correlations for total sample and by gender. Women had significantly higher scores than men on items 3, 7, 12 and 20, while men had higher scores than women on item 10, according to Student t-test with Bonferroni adjustment. When means according to sex were compared without Bonferroni adjustment women had higher scores than men in nine other items: 2, 6, 9, 11-13, 17-19.
On the basis of factor analysis, the first unrotated factor accounted for 34.2% of the variance. The second factor accounted for an additional variability of 8.5%. A small contribution to the STAI-T structure was made by each of the remaining factors. Considering loading greater than 0.40, principal component analysis with varimax rotation suggests that the two STAI-T factors that could be extracted are related to the following items: factor 1: items 1, 2, 4, 6-8, 10, 13, 15, 16 and 19; factor 2: items 5, 9, 11, 12, 14, 17, 18 and 20.
Cronbachs alpha coefficients for the subscales based on the items related to factors 1 and 2 were 0.84 and 0.81, respectively. Subscale 1 represents predominantly the mood dimension, while subscale 2 represents the worrying dimension (Table 3) .
Also two factors were extracted from the factor analysis for the women sub-sample. The first unrotated factor accounted for 33.0% of the variance and the second factor accounted for an additional variability of 8.5%. Principal component analysis with varimax rotation suggested that the two STAI-T factors that could be extracted were related to the following items: factor 1: items 1-4, 6-8, 10, 13, 15, 16, 19; factor 2: items 5, 8, 9, 11, 12, 14, 17, 18, 20. 
Psychometric properties of the Portuguese version of STAI
Cronbachs alpha coefficients for the subscales based on the items related to factors 1 and 2 were 0.86 and 0.80, respectively. Factor 1 represents predominantly the mood dimension and factor 2 represents the worrying dimension (Table 3) .
According to the factor analysis for the mens sub-sample, the first unrotated factor accounted for 38.6% of the variance and the second factor accounted for an additional variability of 8.2%. Principal component analysis with varimax rotation suggested that the two STAI-T factors that could be extracted were related to the following items: factor 1: items 1-8, 10, 12, 13, 15, 16, 18-20; factor 2: items 9, 11, 12, 14, 17, 18, 20.
Cronbachs alpha coefficients for the subscales based on the items related to factors 1 and 2 were 0.91 and 0.78, respectively. Factor 1 represents the mood-insecurity dimension, while factor 2 represents the worrying dimension (Table 3) .
Scores on the BDI and STAI-T were significantly correlated (r = 0.66, P<0.001). Correlation between subgroup scores on each test reached significance between low BDI scores (0-15) and low scores on the STAI-T (20-33) (r = 0.23; P = 0.002), low BDI scores and medium scores on the STAI-T (34-49) (r = 0.23; P<0.001), medium BDI scores (16) (17) (18) (19) (20) with high scores on the STAI-T (>49) (r = 0.17; P = 0.01), high scores on the BDI (³21) and high scores on the STAI-T (r = 0.35; P<0.001). Table 4 shows the factor analysis for the combination of the 41 items of the BDI and STAI-T scales. Two factors were extracted from this factor analysis. The first unrotated factor accounted for 26.0% of the variance and the second accounted for an additional variability of 5.5%. A small contribution to the STAI-T structure was made by each of the remaining factors. Principal component analysis with varimax rotation suggested that the two factors that could be extracted were related to the following items: factor 1: BDI items, 1-10, 12, 13, 15-18 and 20; STAI-T items, 1, 10, 15 and 16; factor 2: BDI items, none; STAI-T items, 1, 3-5, 7-13, 15-20.
Cronbachs alpha coefficients for the subscales based on the items related to factors 1 and 2 were 0.89 in both cases. Factor 1 represents the depression dimension and factor 2 represents the mood-worrying dimension (Table 4) . 
Discussion
The highest anxiety scores were found among women, singles, those who work, and subjects under 30 years. This is in agreement with other STAI reports (e.g., 17, 18) . Also, epidemiological studies have shown higher anxiety complaints in younger samples compared to older ones (19, 20) .
Differences by gender, consisting of higher scores for women than men, are also in agreement with other studies (e.g., 1, 10, 17, [21] [22] [23] . Individual item scores showed a trend towards higher scores for women in the majority of individual items, some of them reaching statistical significance. Itemtotal correlations were in the range of 0.40 and 0.60 for most items, with no consistent difference between men and women.
The reliability of the questionnaire, assessed by Cronbachs alpha coefficient and item-total correlation was high, indicating that the items of the Portuguese version of the STAI-T are highly homogenous.
In contrast to findings of gender differences in the expression of depressive symptoms in the factor analysis of BDI done on this sample (6), we found a closely similar pattern in the distribution of items in the STAI-T factor analysis for both men and women. However, in the first factor, men seemed to combine more items indicative of insecurity besides mood-related items, than women.
Our factor analysis of the STAI-T for total sample and by gender yielded two factors. The first represented mainly a mood dimension and the second was closely related to worrying or cognitive aspects of anxiety. The finding that most of the variance of the scale is explained by a factor that measures a depression dimension was also reported by Bieling et al. (24) . These investigators found a two-factor solution: 10 out of their 13 items loading in the first factor (depression content) and 6 out of their 7 items loading in factor two (anxiety content) agree with our results. In contrast, different results were reported by Pasquali et al. (25) for another Brazilian sample of 3449 individuals (2266 men). According to a principal component analysis, they found two components, called stress (13 items) and emotional stability (7 items). Their STAI-T first component was composed of items related to indecision and worrying, whereas second component items were related to well-being. The items associated with these components were not similar to those obtained in the present sample. The higher prevalence of men in Pasqualis sample (65.7%) and the stressful situation of data collection (individuals answered the questionnaire while participating in a job selection procedure) might explain the lack of concordance between the two studies.
The significant correlation between BDI and STAI-T total scores was expected (e.g., 10, [26] [27] [28] [29] [30] [31] [32] . This may be due to the psychometric weakness of the scales used rather than to a real comorbidity or weakness of the anxiety or depression constructs (33) .
In order to clarify whether this correlation is due to a low STAI-T discriminant validity or to a nonspecific distress factor shared by both anxiety and depression (34), we conducted a factor analysis pooling together the 21 BDI items and the 20 STAI-T items. This factor analysis resulted in two factors. The first included most of the BDI items (except for irritability, distortion of body image, weight loss, and loss of libido) and four STAI-T items (feel pleasant, happy, feel blue, and content). The second included 17 of the 20 STAI-T items, and no BDI item. The BDI items excluded from the first factor are those more related to physical symptoms of depression, whereas the STAI-T items included in this factor are clearly related to positive affectivity.
To better understand the meaning of these two factors we analyzed them according to the tripartite model (35) , where anxiety and depression are considered to have an over-lapping component, called negative affect, represented by nonspecific symptoms, such as irritability and tension; and specific features of each construct -low levels of positive affect for depression (symptoms such as anhedonia), and physiological hyperarousal for anxiety (e.g., sweating, tachycardia).
According to this approach, most BDI items loading in factor 1 are depression specific (3 items) and nonspecific (8 items) and the four STAI-T items are related to positive affect, indicating that factor 1 is associated with depression.
On the other hand, factor 2 (mood-worrying dimension) measures the nonspecific component of anxiety and depression. In fact, none of the 20 STAI-T items measures specific features of anxiety: 15 items correspond to the measure of general negative affect, and 5 measure positive affectivity.
These results apply to these Brazilian college students and cannot be generalized to patient populations.
An important finding of the present study is that the STAI-T, which is widely used as an anxiety scale, in fact measures primarily a general negative affect. Although this can be viewed as a drawback when considering the anxiety specific construct, the STAI-T proved to be a good measure of general psychopathology. The importance of this construct has been consistently appearing in recent studies in the community as a marker that predicts high impairment and comorbidity in anxiety and depressive disorders (36, 37) . Whether the presence of general negative affectivity construct measured by the STAI-T could predict severity remains to be further investigated in clinical samples.
